The relationship of partial bilateral bundle branch Mock to hospital mortality from acute myocardial infarction (MI) was studied concerning the need for prophylactic temporary transvenous pacemakers. Factors examined for their contributions to hospital mortality in 156 consecutive patients with acute MI were: age, sex, race, infarct location, number of prior infarctions, heart failure class (1-4), bundle branch Mock (BBB), and partial bilateral BBB (right BBB with an abnormal superior or rightward mean QRS axis, or both right and left BBB). Partial bilateral BBB occurred in 12 patients (8 percent) with 50 percent mortality. None of these deaths was attributable to sudden complete heart block or asystole. The prognosis of patients with partial bilateral BBB and acute MI is related to the extent of myocardial damage, not to complete heart Mock or electrical instability. Thus, prophylactic temporary transvenous pacing may not be beneficial in patients with acute myocardial infarction and partial bilateral bundle branch block.
here is much information in the medical literaTture relating to factors associated with mortality from acute myocardial infarction.',* Comparisons of mortality rates between hospitals may reflect the patterns of referral to the hospital from the community or the characteristics of the patients admitted rather than differences in treatment. The relationship of multiple factors to mortality from acute myocardial infarctions in any given patient population also plays a role because the factors may be interrelated.3 Previous studies have not included bundle branch block, especially partial bilateral bundle branch block, in an analysis of variance to indicate the independent contribution to mortality of each factor considered. It would be desirable to clarify the relationship between partial bilateral bundle branch block and hospital mortality because of the uncertainty concerning the need for pro-phylactic temporary transvenous pacemaker insertion in patients with this electrocardiographic abnormality. The purpose of this study is to examine the relationship of partial bilateral bundle branch block to mortality from acute myocardial infarction independent of age, sex, race, number of prior infarctions and degree of left ventricular power failure. Partial bilateral bundle branch block occurred in 12 (eight percent) of 156 patients with acute myocardial infarction. Because a majority of these patients had not had prior electrocardiograms, it was impossible to know whether or not these conduction abnormalities antedated the acute infarction. Nine of these 12 patients had right bundle branch block with left anterior hemiblock; one patient had right bundle branch block and left posterior hemiblock; and two patients had both right and left bundle branch block during their hospitalization. The relationships of inhospital mortality to age, sex, race, number of prior infarctions, heart failure classification on admission to the coronary care unit, and intraventricular conduction defects are shown in Table 2 . A chi square test of independence was performed between mortality and each of these factors. Mortality rates in patients with left BBB or nonspecific intraventricular conduction defects, and patients with partial bilateral BBB were compared with subjects with normal intraventricular conduction.
Infarct location, number of prior infarctions and age were not significantly related to mortality in this group of patients. Patients in the "ST-only" group of infarctions had a higher mortality than might be expected; however, six of the nine deaths in this group were in patients with intraventricular conduction defects. The factor showing the most striking association with mortality was the initial heart failure classification ( P < .001). Mortality rates ranged from 12.9 percent in Class 1 patients to 80 percent in Class 4 patients ( Fig 1 ) . Race and sex were significantly associated with mortality ( P < .05), chiefly due to the high mortality rate (44.2 percent) in white women (Fig 2) . Mortality was high (50 percent) in patients with intraventricular conduction disturbances of all kinds (Fig 3 ) . Patients with left BBB or nonspecific intraventricular conduction defects had a greater mortality than patients with normal intraventricular conduction ( P < .05), as did patients with partial bilateral bundle satisfied the criteria for Class 4 (cardiogenic shock) at the time of admission. Two of the 17 were in Class 2 on admission and both had partial bilateral bundle branch block; one developed complete heart block and a pacemaker was inserted, but the patient died. Two of the patients who died in cardiogenic shock had been admitted with pulmonary edema (Class 3 ) . None of the 70 patients initially in Class 1 died of power failure. However, four Class 1 patients died of sudden electrical instability, two additional patients died from ventricular rupture, two more from cerebral thrombosis and one with a pulmonary embolus. Twelve other patients died of a sudden arrhythmia terminating in ventricular fibrillation and asystole. Eight of these 12 had no ECG evidence of either atrioventricular or intraventricular conduction disturbances prior to their fatal arrhythmia. Six of these eight had anterior myocardial infarctions, one inferior, and one myocardial necrosis. The remaining four patients dying with ventricular fibrillation had some degree of atrioventricular block prior to death. One of these, a patient with left bundle branch block and a prolonged PR interval ( on digitalis therapy ), died suddenly 12 days after infarction after transfer from the coro- 
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nary care unit. Two patients with a prolonged PR interval and one patient who was admitted with complete atrioventricular block died of recurrent ventricular tachyarrhythmias, the latter in spite of a temporary transvenous pacemaker.
Five patients who survived hospitalization had a temporary transvenous pacemaker placed because of atrioventricular block. Four of the five had inferior myocardial infarction; the other patient had left bundle branch block and progressed from a prolonged PR interval to Wenckebach periods. Two other patients had pacemakers inserted in an effort to control troublesome tachyarrhythmias.
Five of six deaths in patients with partial bilateral bundle branch block were due to left ventricular power failure; the other death was due to sudden ventricular fibrillation. This death occurred in a patient with acute inferior myocardial infarction, right bundle branch block and left posterior hemiblock. She was admitted with pulmonary edema, but her clinical state improved. On the sixth hospital day she suddenly developed ventricular fibrillation refractory to resuscitative efforts. Autopsy findings revealed severe three-vessel coronary disease and an acute myocardial infarction involving at least one-third of the posterior and lateral muscle of the left ventricle. At no time during her hospital course did she show electrocardiographic evidence of atrioventricular block. Of the six survivors with partial bilateral bundle branch block, only one developed complete heart block. This patient had an acute inferior infarction, both right and left bundle branch block and responded to atropine alone, with subsequent survival.
When mortality was considered with respect to the combined variables (age, race, sex, number of prior myocardial infarctions, heart failure classification, right bundle branch block, left bundle branch block and partial bilateral bundle branch block) in an analysis of variance, the only significant association found with mortality was the heart failure classification ( P < .001). The independent contributions of the other factors to mortality failed to approach statistical significance at P < -05.
27.3%
The presence of cardiogenic shock in patients with bundle branch block implies extensive infarction. Temporary transvenous pacing has not been shown to influence mortality in this group.12-l5 In patients with less severe myocardial infarction and partial bilateral bundle branch block, however, the clinical course has not been clearly defined. Whether or not these patients might benefit from prophylactic insertion of a temporary transvenous pacemaker at the time of admission to the coronary care unit remains a clinical problem without a clear a n~w e r . '~. '~ The purpose of this study was to determine the effect of partial bilateral bundle branch block on mortality from myocardial infarction independent of the effects of other factors such as age or left ventricular power failure. Thus, an attempt was made to characterize a group of patients who had partial bilateral bundle branch block and who died of electrical instability rather than power failure, ie a group of patients who might benefit from prophylactic insertion of a temporary transvenous pacemaker. Results of the analysis of variance show that no such group of patients could be identified in this relatively small series.
The initial heart failure classification, when considered singly or in combination with all other factors, was clearly the most important determinant of survival. In the analysis of variance, each factor was corrected for all the other factors considered. Simple correlations showed significantly increased mortality rates in white women, and patients with intraventricular conduction defects. The regression analysis, however, revealed that none of these variables was significantly associated with mortality independent of heart failure classification. This analysis failed to identify a subset of patients with partial bilateral bundle branch block who did not have severe left ventricular power failure, but who died from sudden ventricular arrhythmias of asystole. In patients with partial bilateral bundle branch block prophylactic transvenous pacemaker insertion would not have been expected to influence mortality.
Previous reports have indicated that bundle branch block complicating acute myocardial infarction heralds a poor pr~gnosis.l~-*~ Mortality rates in myocardial infarction depend upon the clinical severity of each infarction in the series under study. When cardiogenic shock is included mortality will inevitably be high. Because of the presence of left ventricular power failure in many patients in this series, it is not surprising that transvenous pacing has been of little value. Godman, Lassers and Julian13 found that transvenous pacing did not alter the prognosis of patients with bundle branch block and acute myocardial infarction. In a later report Godman, Alpert and Julian14 found a 70 percent mortality rate in patients with partial bilateral bundle branch block and acute myocardial infarction. Temporary transvenous pacemaking did not alter the prognosis of tnese patients. Scanlon et all6 felt that pacemaker insertion on a prophylactic basis was probably indicated in patients with partial bundle branch block and acute myocardial infarction. However, these authors did not examine the relationship of mortality in their patients to left ventricular power failure. Gould et found that most patients in their series with right bundle branch block and anterior or posterior hemiblock died of an arrhythmia ( 7 3 percent). However, even in this latter group of patients a temporary transvenous pacemaker did not seem to be of value.
Our series of patients demonstrates that sudden ventricular fibrillation or asystole refractory to medical management can still occur in a coronary care unit. However, the ultimate prognosis for survival seems to depend upon the severity of left ventricular power failure. An autopsy study on patients from this same group has shown a direct relationship between the severity of left ventricular power failure and the amount of infarcted muscle present at a~t o p s y .~ Thus, patients in this series with partial bilateral bundle branch block have a high mortality rate in the acute phase of myocardial infarction not because of the occurrence of complete heart block or ventricular arrhythmias, but because of the amount of muscle infarcted. None of the six deaths in patients with partial bilateral bundle branch block in this series seemed preventable by temporary pacing. Therefore, the risks of temporary transvenous pacemaker insertion on a prophylactic basis do not seem warranted in patients with partial bilateral bundle branch block and acute myocardial infarction.
